The sporangiophore of Phycomyces shows a transient response to a double barrier, the avoidance growth response. Tensile tests conducted on the stage IV sporangiophore demonstrate that an increase in mechanicd extensibility occurs about a minute after a double barrier stimulus. This change in mechanical extensibility is similar to the one that occurs after a light stimulus. We have conduded that the avoidance stimulus occurs somewhere on the same pathway between the photoreceptor mechanism and the final growth response.
Recently there has been a flurry of interest concerning the avoidance response of Phycomyces (1, 3, 4, 6, 7) . The response was first discovered by Elfving (5) in 1881 and inadvertently rediscovered by Shropshire (11) in 1962. The original observation was that when a solid barrier is brought to within a few mm of the sporangiophore, the sporangiophore grows away from the barrier. The size and the general geometry of the barrier do not seem to modify the nature of the response although it has recently been shown that the magnitude of the response is a function of the distance between the barrier and the sporangiophore (7). The avoidance response has been quantified in terms of a single measurable parameter, the growth rate. The growing away from a barrier occurs because the growth rate of the proximal cell wall (proximal to the barrier) is greater than the growth rate of the distal cell wall. It was correctly reasoned that if a double barrier enclosed the sporangiophore on both sides it would respond within a total increase in cell wall growth rate but with no bending. This response to a double barrier has been called the avoidance growth response (8) . The avoidance growth response is similar to the light growth response in that it is transient; it differs from the light growth response in that the latency of the response is 1 min or shorter and that the magnitude of the response is typically smaller. We have previously reported that the avoidance growth response occurs after the sporangiophore has been subjected to a high saturating light stimulus (8) . After such a saturating light stimulus, the sporangiophore showed a transient increase in growth rate in response to a double barrier stimulus but it did not show a response to a subsequent light stimulus; we concluded that the avoidance stimulus acts at some point between the light-receiving mechanism and the final response or on an independent branch (8).
Recently it has been shown that an increase occurs in mechanical extensibility of the growing zone after a light stimulus (10) .
Additionally, the increase in the mechanical extensibility was found to begin approximately 2 min after the light stimulus and continues until approximately the 15th min after the light stimulus (9) . This result supports the hypothesis that the transient light growth response results from a transient increase in cell wall mechanical extensibility that occurs as a direct result of the light stimulus. In the present report, we have asked the following questions: does a double barrier stimulus result in a change in cell wall mechanical extensibility and if so, does this change also show the transient kinetics of the avoidance response?
In measuring the changes in mechanical extensibility, we have used the same procedure as previously reported (9) except that we have substituted a double barrier stimulus for the light stimulus. The procedure used to determine the mechanical extensibility of the sporangiophore was as follows. The sporangiophore was loaded and unloaded 12 to 15 times to 240 mg in room light to achieve a "strain-hardened" state, allowed to relax for either 1, 2, 3, 5, or 10 min, and then strain-hardened once more and allowed to relax once more. At the beginning of the second relaxation period, the double barrier stimulus was slipped in around the sporangiophore. The difference in the increase in cell wall mechanical extensibility that occurred after the first relaxation period, El, and after the second relaxation period plus the double barrier stimulus, E2, is called the change in mechanical extensibility, AE. AE = E2 -E1. In Figure 1 , the points (-) represent the change in mechanical extensibility in the absence of the double barrier stimulus. The X s ( x ) represent the change in mechanical extensibility after a double barrier stimulus. The double barrier stimulus was given by enclosing the entire sporangiophore within a pair of glass microscope coverslips that were 2 mm apart. After the insertion of the double barrier at the beginning of the second relaxation period, the double barrier remained around the sporangiophore for the remainder of the experiment. Figure 1 shows that the time kinetics of the increase in cell wall mechanical extensibility is similar to the time kinetics of the avoidance growth response. The relatively large standard deviations of the mean values are attributed to the fact that the magnitude of the avoidance growth response varies considerably from sporangiophore to sporangiophore. Each point without a number represents an average of 10 individual experiments, each conducted with a different sporangiophore. The numbers next to some of the points represent the number of experiments performed to obtain that particular mean value. The vertical bars indicate the standard deviation of the mean value.
We conclude from these experiments that the double barrier stimulus results in an increase in cell wall mechanical extensibility which in turn results in an increase in growth rate. This increase in cell wall mechanical extensibility may be the result of an increase in some cell wall-loosening enzyme(s) activity. Chitinase has been isolated from Phycomyces sporangiophores by Cohen (2) . We have concluded that the avoidance stimulus occurs somewhere on the same pathway between the photoreceptor mechanism and the final growth response.
